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In This IssueAPC Loss Delivers a One-Two Punch in Cancer
PAGE 623
APC is an important tumor suppressor often mutated in colon cancer and whose main function
has been attributed to the degradation of oncogenic transcription factor b-catenin. However, loss
of APC is not sufficient for nuclear accumulation of b-catenin in early colon adenomas. Phelps
et al. now report that adenoma formation occurs in a two-step process. First, the protein levels
of b-catenin and the transcriptional corepressor CtBP1 are upregulated as a consequence of
APC loss. This is then followed by the nuclear import of b-catenin, which is triggered by
K-Ras-dependent phosphorylation. The authors suggest that APC loss plays an additional role
in carcinogenesis via the regulation of CtBP1, which is independent of its regulation of b-catenin.
Metformin Meets Diabetes at CBP
PAGE 635
The liver produces glucose to maintain normal blood levels during fasting, a process suppressed by insulin during feeding.
Type 2 diabetes mellitus is complicated by unrestrained liver glucose output despite high levels of insulin. He and coworkers
have now determined how the popular antidiabetic agent metformin works to lower hyperglycemia. They show that both
insulin and metformin decrease expression of genes that are required for glucose production by promoting the phosphory-
lation of a pivotal signaling protein, CBP. In the setting of obesity and insulin resistance, metformin remains effective, as it
stimulates CBP phosphorylation, thus bypassing the block in insulin signaling.
miR-145 Knocks the SOX2 Off Self-Renewal
PAGE 647
MicroRNAs (miRNAs) are posttranscriptional modulators of gene expression involved in many developmental processes.
Xu et al. now report a role for miRNAs in regulating pluripotency of human embryonic stem cells (hESCs). The authors show
that miR-145 represses the reprogramming factors OCT4, SOX2, and KLF4 by targeting their 30 UTRs. Increased miR-145
expression inhibitshESCself-renewaland inducesdifferentiation,whereas lossofmiR-145 impairshESCdifferentiation. Further-
more, miR-145 itself is under transcriptional control by OCT4 in hESCs. This work reveals a direct link between the core reprog-
ramming factors and miR-145 and uncovers a double-negative feedback loop involving OCT4, SOX2, KLF4, and miR-145.
Clamp Loader Spirals toward Replication
PAGE 659
RapidDNA replicationdependson theactivity of clamp loader complexes,which load
polymerase processivity factors around DNA at the beginning of Okazaki fragments.
Simonetta et al. report the crystal structure of a clamp loader bound to DNA and an
ATP analog. The clamp loader spirals around the DNA template strandwith occupied
ATPbinding sites, consistent with it forming a complex that would be ready to release
the sliding clamp for replication. A second structure contributes mechanistic insight
into how an accessory protein can aid clamp loader association with the template.
The Whole Kinetochore ’n Caboodle
PAGE 672
Chromosome segregation requires assembly of kinetochores on centromeric chromatin to mediate interactions with spindle
microtubules and to control cell cycle progression. By developing a method of high-resolution microscopy, Wan et al. now
analyze the positions of the 16 proteins that are present in the human kinetochore, providing a nanometer scale map. The
authors suggest a model for how the KMN (KNL1/Mis12 complex/Ndc80 complex) network provides microtubule attachment
and generates pulling forces from depolymerization, and identify an intrakinetochore molecular switch that may control
checkpoint activity.
SMC Joins the Bacterial Par-ty
PAGE 697 and PAGE 685
Similar to eukaryotes, bacteria possess both centromere-like DNA sequences (parS) that cluster at the origin of replication
and a structural maintenance of chromosomes (SMC) complex for faithful chromosome segregation. Two papers now
address the mechanism of bacterial chromosome segregation. Sullivan et al. and Gruber et al. report that ParB/Spo0J
protein, which binds to parS sites in the genome, recruits the SMC complex to the origin of replication, where it organizes
the origin region and promotes efficient chromosome segregation. The authors suggest that origin-localized SMC helps drive
chromosome segregation by compacting the newly replicated DNA.Cell 137, May 15, 2009 ª2009 Elsevier Inc. 587
HSCs Grow with the Flow
PAGE 736
Vertebrate embryos develop a beating heart before they require tissue oxygen-
ation. North et al. now suggest that the reason for this is that a beating heart
and blood flow are necessary for definitive hematopoietic stem cell (HSC)
formation. Using zebrafish, they discover that compounds thatmodulate blood
flow affect stem cell induction. Further evidence demonstrates that nitric oxide
(NO) is the downstream effector of circulation on HSCs, and knockdown of
nitric oxide synthase in mice reveals that NO is a conserved regulator of
HSC development during embryogenesis.
DNA Damage Sheds Light on Alternative Splicing
PAGE 708
DNA damage caused by UV irradiation triggers a cellular response that leads to the upregulation of alternative splicing of
certain genes. Munoz et al. report that UV light exposure increases proapoptotic splicing isoforms of Bcl-x and caspase 9,
thereby promoting cell death. The UV light-induced DNA damage response triggers hyperphosphorylation of the carboxy-
terminal domain of RNA polymerase II, and these modifications cause a marked reduction in the rate of transcription elonga-
tion, which in turn affects cotranscriptional alternative splice site selection. Thus, the coupling of transcriptional changes to
alternative splicing appears to be an important hallmark of the DNA damage response.
Ubiquitination to Die For
PAGE 721
Death receptors such as DR4 and DR5 trigger apoptosis by recruiting the proximal protease caspase-8 into a death-inducing
signaling complex (DISC). To commit the cell to apoptosis, DISC-bound caspase-8 must undergo further activation and
autocatalytic release into the cytoplasm, but the mechanism underlying this has been obscure. Now, Jin et al. show that
a cullin3-based E3 ubiquitin ligase binds the DISC and polyubiquitinates caspase-8. In turn, the ubiquitin-binding protein
p62/sequestosome-1 drives caspase-8 into ubiquitin-rich aggregates, facilitating its full activation and processing.
Clocks Keep Their Cool with CK2
PAGE 749
Temperature compensation is a long-standing puzzle in circadian biology. How does the length of
the circadian period remain impervious to changes in temperature even though metabolism is
profoundly affected? Pursuing two circadian period mutants in Neurospora, Mehra et al. identify
the enzyme casein kinase 2 (CK2) as a key regulator of temperature compensation. Manipulating
the levels of CK2 expression alters whether the length of the circadian period is undercompensated
or overcompensated as the temperature changes, a property unique to CK2, as other clock-associ-
ated kinases or phosphatases do not exhibit this effect. CK2-mediatedphosphorylation of the clock
proteinFRQappears tobe important forproper compensation. Thefindings representamechanistic
foothold into a canonical characteristic of circadian rhythms. (Image courtesy of Etienne Labbe´.)
TRPing Up Innate Fear
PAGE 761
Fear is an emotional response critical for survival. In learned fear, previous negative experiences trigger avoidance behaviors,
whereas innate fear is genetically encodedanddoesnot involve a learned response.Both innate and learned fear are controlled
by the amygdala in the temporal lobe of the brain. Here, Riccio et al. show thatmice lacking the transient receptor potential ion
channel, TRPC5, exhibit lower levels of innate fear than do wild-type mice, with little effect on learned fear. The results thus
show that in addition to their roles in other sensory modalities, TRP channels are also involved in the innate fear response.
Autophagy in Plants: Good Cop or Bad Cop?
PAGE 773
Autophagy is a process that degrades organelles and long-lived proteins and can be recruited for selective metabolic or
developmental tasks. In plants, it had been reported previously that autophagy can restrict a response to pathogens by
ensuring tissue survival. However, Hofius et al. now report that autophagy can function as a pro-death pathway in Arabidop-
sis. The authors show that cell death triggered by one class of immune receptors is dependent on autophagy components,
thus providing a different model of how autophagy is involved in cellular suicide observed in plant innate immune responses.Cell 137, May 15, 2009 ª2009 Elsevier Inc. 589
